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IN THE CLAIMS: 

Phase find a listing of the claims below, with the statuses of the claims shown in 
parentheses. This listing will replace all prior versions, and listings, of claims in the present 
application. 

L (Currently amended) A e omput e r ^ inipl ei Ti e nt c d method of using a computer 
proccssor to design a physicaU nyout for an Internet Dataccntcr (IDC) cooling, wherein the 
IDCcomprisesa plurality of_comt)onent^_?aiid_method comprising: 

deSniag modeling , in [[a]] the computer, the components of the IDC as a collection of 

cells; 

pr e- oharagt e riHing as5rigning_one,or_ more_characteristics_to_each_of the cells-e£the 

assigning_onc or morc_constraints to_cnch_of_thc_cclls; 

determining an arrangement of the cells within the IDC; [[and]] 

determining a profile for one or mor e of the parameters of interest for each cell ; and 

uging the computer processor to design a physical layout of the IDCcooling based on 

the determined profile, to thereby model conditions within the IPC to stay within the 

determined profile , 

2. (Original) The method of claim 1, wherein the parameters of interest of a cell 
include one or more of a maximum temperature, noise, electromagnetic interference, cost, 
and airflow rate. 
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3. (Currently amended) The method of claim 1, wherein the step of dofining 
mode1tnfi_ the TDC includes ona - or - mor e- of: m odeling compon e nta - of - tho IDG aa th e 
e oll c otiojwficellsrwh e r e in each of the cells [[is]] asone of a global and a local typ e_ofcclU 

assignfeg^baraGtwstfc^ 
DSin^ing ' TOn^traint^to -e ach - of ' th e' e e lls ^ 

4. (Currently amended) The method of claim £[3]]L wherein: 

the oneormore. charactcristics include one or more of a server type, vent tile pitch, 
orientation, ceiling plenum, floor plenum, and air conditioning; and 

the one or more constraints include one or more of placement constraints* upgrade 
restraints, and dependencies, 

5> (Currently amended) The method of claim [[3]]L wherein the step of modeling 
components includes siring the cells such that interaction between local cells is negligible in 
a simulation. 

6- (Currently amended) The method of claim 1 » wh e tein4he - s tep^£pre- 
charactorizinjj^e-I^ comprising : 

generating a look-up table of coefficients of the one or more parameters of interest for 
each cell; and 

generating a fitting formula of coefficients of the one or more parameters of interest 
for each cell. 
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7, (Currently amended) The method of claim 6, wh e r e in - f urther comprising using 
computational flow dynamics is - uge d to generate one or more of the look-up tabic and the 
fitting formula* 

S. (Original) The method of claim 6, wherein the step of determining the profile for 
one or more parameters of interest for each cell includes determining one or more values 
corresponding to each of the one or more parameters of interest for each cell. 

9, (Original) The method of claim 8, wherein the one or more values of the 
parameters of interest are determined for each cell based on one or more of: 

the cell arrangement; 
the look-up table of coefficients; 
the fitting formula of coefficients; and 
the characteristics of the cell 

10. (Currently amended) The method of claim 9» wherein the one or more 
characteristics include at least one of a server type, vent tile pitch, orientation, ceiling 
plenum, floor plenum, and air conditioning. 

1 1 ♦ (Currently amended) The method of claim 9, wh e r e in further comprising: 
using a multiple regression equation is-used to determine the one or more values of the 
parameters of interest for each cell. 
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12. (Currently amended) The method of claim 1 , further comprising one or more oft 
calculating costs based on the profiles of one or more parameters of interest of the 

cells; and 

verifying a_solution from the step of determining the profile. 

13. (Original) The method of claim 12, wherein the calculated cost is measured in 
one or more of money, power consumption, server density, usability, and efficiency. 

14. (Currently amended) The method of claim 1 2, wherein the step of verifying the 
solution includes using computational flow dynamics simulation. 

15. (Original) The method of claim 1* further including iterating one or more times 
through the steps of: 

calculating costs based on the profiles of one or more parameters of interest of the 

cells; 

optimizing the cell arrangement based on the results of the calculating step; 
determining the arrangement of cells based on the optimmng step; and 
determining the profile for the one or more parameters of interest 

16. (Currently amended) The method of claim 1 5, wherein the step of optimizing 
solution the cc!1 f arrangement includes using at least one of genetic algorithm, simulated 
annealing algorithm, threshold acceptance algorithm, branch and bound algorithm, and 
gradient-descent algori thm to optimise the_cdl_amingemcnt 
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17. (Currently amended) A computerized system to design a physicalj ayout for 
Internet Datacentcr (IDC) coolinfi, jyhrccinihc_IDC comprises a plurality of components, 
said system comprising: 

a definition module stored in the computerized system configured to deftw mndeLt he 
components_of_the_l DC as a collection of cell s and to assifin_onc_or_morc constiaintsjojcach 
of the cells. wherein_the_modelingLand _the_one or morcconstraints are_stored_a£_data_on_the 
computer; 

a pre- diaracterization module configured to generate pre-charactcrization information 
of the cells of the IDC to a coefficient tabl e stored as data on the computer, 

an arrangement module configured to determine an arrangement of the cells within the 
IDC; [[and]] 

a profiler module configured to determine a profile for one or more parameters of 
interest for each cell based on the prc-charactcrisation information from the coefficient table; 
and 

amain module confi^cd_tojlcsiCT,_on^ 
the IPC cooling based on the determined profile, to thereby model conditions within the IDC 
to stay within,tlie_deteTTntned,profilfe > 

1 8, (Original) The system of claim 17, wherein the parameters of interest of a cell 
include one or more of a maximum temperature, noise, electromagnetic interference, cost, 
and air flow rate. 
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19. (Currently amended) The system of claim 17, wherein the definition module is 
further configured to: 

model Gomponcnt5K>t^e-lS£-as4h^ each of the cells [[is]] 

aspne of a global and a local typ e_ofce1U 

assign^nslmntM^heaah^i-the-cells. 

20. (Currently amended) The system of claim [[19JU2. wherein: 

the one_or_morc. characteristics include one or more of a server type, vent tile pitch, 
orientation, ceiling plenum, floor plenum, and air conditioning; and 

the one or more constraints include one or more of placement constraints, upgrade 
restraints, and dependencies. 

21. (Currently amended) The system of claim [[19]]I2, wherein the definition 
module is further configured to model the s iz es of t he cells such that interaction between 
local cells is negligible in a simulation. 

22. (Original) The system of claim 17, wherein the pre- characterisation module 
comprises: 

a computational flow dynamics (CFD) interface module configured to interface with 
an external source of CFD data; 

a look-up table / fitting formulation generation module configured to generate one or 
more of a look-up table of coefficients and a fitting formula of the one or more parameters of 
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interest for each cell; and 

a coordinator module configured to coordinate activities of the CFD interface module 
and the look-up tabic / fitting formula generator module and to write the one or more of the 
look-up table of coefficients and the fitting formula of the one or more parameters to the 
coefficient table, 

23. (Currently amended) The system of claim 22, wherein the profiler module is 
further configured to determine one or more values corresponding to each of the one or more 
parameters of interest for each cell based onjfac prc-charactcriaation information from the 
coefficient table. 

24. (Original) The system of claim 23, wherein the one or more values of the 
parameters of interest are determined for each cell based on one or more of: 

the cell arrangement; 

the look-up table of coefficients; 

the fitting formula of coefficients; and 

one or more characteristics of the cell. 

25. (Currently amended) The system of claim 24. wherein the one or more 
characteristics include one or more of a server type, vent tile pitch, orientation, ceiling 
plenum* floor plenum, and air conditioning. 
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26. (Currently amended) The system of claim 17, farther comprising one or more of: 
a cost calculate module for calculating costs based on the profiles of one or more 

parameters of interest of the cells; and 

avcrifier module forverifVing absolution from the profiler module* 

27. (Currently amended) The system of claim 26, wherein the cost calculate module 
is configured to calculatce aloulat e s cost measured in one or more of money, power 
consumption,, server density, usability, and efficiency. 

28. (Previously presented) The system of claim 26, wherein the verifier module is 
configured to use a computational flow dynamics simulation to verify the solution- 

29. (Currently amended) The system of claim 26, further comprising: 

an optimizer module configured ^optimize the solution based on results reached by 
the cost calculate module. 

30. (Currently amended) The system of claim 29, wherein the optimizer module 
utilizes at least one of ajgenetic algorithm, ^simulated annealing algorithm, ^threshold 
acceptance algorithm, abranch and bound algorithm, and ajjradicnt-dcsccnt algorithm to 
optimiaejhe jboI ution , 

31. (Original) The system of claim 29, wherein the arrangement module is further 
configured to arrange cells of the EDC based on results of the optimizer module. 



PAGE 12/20 * RCVD AT 8/30/2006 5:04:22 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 1 * DNIS:2738300 * CSED:703 865 5150 ' DURATION (mm-ss):06-28 



RUG : 30-E006(WED) .16: 51 , MflNNflVFI & KRN5, P. C. 



(FflX)703 865 5150 



P. 01 3/020 



PATENT Atty Docket No,: 10011548-1 

App- Ser.No.: 10/076,635 

32, (Currently amended) A computerised system for designing a physical layout tor 
Internet Dataccnter (1 DC) coolin cwhercin_tlic IDC comprises a plurality of components, 
said system comprising: 

means to-4efe re_modeU in the comput e ris e d system, the components of the IDC as a 
collection of eel Is; 

means to prc-charactciizc assiCTJ3nc_or_more_characteristics to _eacli_of the cclls-eftiie 

means to assign one or more constraints to each of the cells: 

means to determine an arrangement of the cells within the TDC; [[and]] 

means to determine a profile for one or more parameters of interest for each ccll ;_and 

means to des?gn,_on_the_computeriged system, a physical layout jof_thc_lD_C_coolinfi 

bascdj3nJfacj?rofi^ by the means to_dctcrmme_a r profil e,_to thereby model 

conditionsjyrithinJhejDCjo^ 

33. (Currently amended) The system of claim 32, wherein the means to deftne model 
includes: 

means to model e omponentfrofcth e ^DG - afrt^ each of the 

cells [[is]] as_one of a global and a local iypc? 
m e uns - tc h aflsign - oharart 
means4chas9i£nK:0B3triiittt$4<^ 
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34. (Currently amended) The system of claim 33. wherein the means to dfrfae model 
further includes means to configure thc_sizcs of the cells such that interaction between local 
cells is negligible in a simulation. 

35. (Currently amended) The system of claim 32, further comprising one or more of 
means to calculate costs based on the profiles of one or more parameters of interest of 

the cells; and 

means to verify ^solution from the means to profile. 

36. (Currently amncded) The system of claim [[323]35, further comprising: 
means to optimize Absolution based on results reached by the means to calculate. 

37. (Currently amended) The system of claim 36, wherein the means to optimize 
utilizes at least one of genetic algorithm, simulated annealing algorithm, threshold acceptance 
algorithm, branch and bound algorithm, and gradient-descent algorith m tojjptimizejhe 
solution . 

38. (Currently amended) The system of claim 37, wherein the means to d e termin e- an 
arrangem e nt design is configured to arrange cells of the IDC based oi>*eSte to the optimized 
solution of the means to optimize* 
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39* (New) A computer readable storage medium on which is embedded one or more 
computer programs, said one or more computer programs implementing a method for using a 
computer processor to design a physical layout for an Internet Dataccntcr (IDC) cooling, 
wherein the IDC comprises a plurality of components, said one or more computer programs 
comprising a set of instructions for 

modeling, in the computer, the components of the IDC as a collection of cells; 

assigning one or more characteristics to each of the cells; 

determining an arrangement of the cells within the IDC; 

determining a profile for one or more of the parameters of interest for each cell based 
upon the one or more characteristics and the arrangement of the cells; 
assigning one or more constraints to each of the cells; and 

using the computer processor to design a physical layout of the IDC cooling based on 
the assigned one or more constraints and the determined profile for each cell, such that IDC 
cooling is arranged to model conditions within the TDC to stay within the assigned one or 
more constraints and the determined profile of each cell. 
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